BLOOD AGAR
The pigment was first noticed in poured plates of blood agar as a greenish zone around colonies of Candida stellatoidea. In these cultures the pigment resembled methemoglobin and the amount produced was sufficient to enable the differentiation of Candida stellatoidea from Candida albicans.
Demonstration of pigment formation by Candida stellatoidea using poured blood-agar plates was relatively simple. The method, with the exception of the use of Sabouraud's broth as the diluent, was essentially the same as that used for the differentiation of Streptococcus hemolyticus from Streptococcus viridans. A twenty-four-hour Sabouraud's broth culture of the fungus was diluted serially, using Sabouraud's broth as the diluent. Plates were poured with molten beef extract or beef-infusion agar pH 7.4, to which was added approximately 2 ml. of sterile sheep's blood. It was necessary to dilute the material so that the plates contained approximately 25 to 50 colonies of the fungus. Pigment formation was not demonstrable in plates seeded too heavily, due to lack of nutrition preventing the colonies from reaching maximum size. It was necessary also that the Sabouraud's broth be used as the diluent as the small amount of glucose added with the broth seemed to stimulate the initial growth of the fungus.
Deep colonies of Candida stellatoidea, when plated in this manner, had the typical stellate appearance (Jones and Martin, 1938 ) and a green discoloration of the agar around the colonies appeared in 6 to 7 days. Deep colonies of freshly isolated strains of Candida albicans were round and lacked the characteristic pigment formation of Candida stellatoidea.
Fifteen strains each of Candida stellatoidea and Candida albicans were cultured in poured blood agar plates and could be distinguished readily from each other by the presence or absence of this green pigment.
CHEMICAL CHARACTERISTICS OF THE PIGMENT
Later it was noticed that a thin greyish-green layer was present on the surface of the masses of cells in centrifuged saline suspensions of uncontaminated cultures of Candida stellatoidea. This layer appeared to consist of green pigment which was readily soluble in acetone yielding a green solution. By growing large amounts of the two species of Candida in sterile quart medicine bottles at room temperature on Sabouraud's agar, enough of the pigment could be obtained for preliminary chemical study. The pigment was found to be readily soluble in acetone, ethyl acetate and acetic acid, the color remaining green in these solvents. The pigment appeared to be practically insoluble in ether and methyl, ethyl and amyl alcohols.
The pigment for study was obtained by extracting fresh cells of the fungi with acetone. Strains of Candida stellatoidea produced more than ten times the amount of pigment produced by strains of Candida albicans. Generally the strains of Candida stellatoidea could be differentiated from those of Candida albicans on the basis of the amount of pigment produced after extraction with acetone.
The pigment was found to be an indicator, giving a blue-green color in acid solution and a yellow color in alkaline solution. It appeared also to be unstable, solutions gradually assuming an irreversible yellow color on standing for a few days. Both oxidizing and reducing agents brought about destruction of the pigment, the latter agents reacting more rapidly. An ethylacetate solution (approximately 0.1 per cent) of the crude pigment from Candida stellatoidea examined in a spectrophotometer gave a minimum optical density at a wave length of about 5160 Angstroms and a maximum optical density of 0.375 at a wave length of 6550 Angstroms, using a tube 10 cm. in length. Using a chromatographic adsorption column, the pigment was found to be adsorbed by calcium carbonate from acetone or ethyl acetate solution. -The adsorbed pigment could be brought into solution by means of glacial acetic acid.
SUMMARY AND CONCLUSIONS
A green pigment has been found to be present in cultures of Candida stellatoidea and Candida albicans. Preliminary study has shown the pigment to be an indicator, giving a blue-green color in acid and a yellow color in alkaline solution. The pigment appeared to be a weak acid and was rather unstable.
Candida stellatoidea produced much more pigment than Candida albicans. The possible application of these differences as an additional means of differentiation of the two species has been discussed.
